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DETAILED ACTION 



Claims 1 - 28 are currently pending in the application. 



Priority 



This application claims benefit of priority to Provisional Application No. 60/444,550 
(filing date Febmary 3, 2003) and Provisional Application No. 60/475,453 (filing date March 19, 
2003). 



The Information Disclosure Statements (IDS) submitted on August 20, 2004, and 
September 20, 2004, are in compliance with the provisions of 37 C.F.R. §1.97, and both 
Information Disclosure Statements were considered by the examiner. 



The following is a quotation of the appropriate paragraphs of 35 U.S.C. §102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claim 2 and 25 are rejected under 35 U.S.C. §102(b) as being anticipated by U.S. Patent 
4,837,223 (issued June 6, 1989) to Jean Gobert, et al. 

Specifically, Claim 2 of the present invention claims "A process for preparing (S)-a- 
ethy 1-2-oxo- 1 -pyrrolidineacetamide which comprises cyclizing (S)-N — [l-(aminocarbonyl) 
propyl]-4-chlorobutanamide, in a solvent selected from the group consisting of acetonitrile and 
methyl tertbutyl ether, in the presence of a strong base, and recovering the crude levetiracetara." 
Claim 25 recites, "Levetiracetam made by the process of any of claims 1 - 24." 



Information Disclosure Statement 



Claim Rejections - 35 USC S 102 
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The prior art, U.S. Patent 4,837,223 (Gobert) discloses "(S>alpha-ethyl-2-oxo-l- 
pyrrolidineacetamide substantially free of (R^alpha-^Ayl^-oxo-l-pyrrolidinacetaraide, prepared 
by the process which comprises cyclizing, in an inert solvent and in the presence of a basic 
substance, an (S>2-aminobutanamide of the formula X-CHiCHi-Y-rNHCHCC^CONHz, in 
which X represents ZOOC or HalCH 2 -, wherein Z is alky I of 1 to 4 carbon atoms and Hal a 
halogen atom, and Y represents -CH 2 - or -CO-..." (col. 10, lines 19 - 35, "claim 2"). 

The Specification for the prior art describes one specific compound of formula X- 
CH 2 CH2-Y-NHCH(C2H 5 )CONH2 as "(S)-N-[Haminocarto^ 

(U.S. Patent 4,837,223 at col. 2, lines 57-65), which anticipates the (S>N— [l-(aminocarbonyl) 
propyl]-4-chlorobutanamide which is cyclized in Claim 2 of the present invention. 

The present invention describes "acetonitrile" and "methyl tertbutyl ether" as "inert 
solvents" See Specification at page 3, lines 7-8. The present invention describes "strong 
base" as "preferably sodium hydroxide or potassium hydroxide." I& at p. 3, lines 9-10. 
Likewise, the prior art defines the inorganic base used in the cyclization process as "potassium 
carbonate or hydroxide or sodium carbonate or hydroxide." See U.S. Patent 4,837,223 at col. 3, 
lines 5-6. 

The prior art in Gobert therefore anticipates all of the limitations of Claim 2. 

Claim 25, which claims the end-product, levetiracetam, "made by the process of any of 
claims 1-24" [emphasis added], is therefore also anticipated by U.S. Patent 4,837,223, and is 
rejected under 35 U.S.C. §102(b), because the "cyclizing" process of making levetiracetam 
described in Claim 2 was previously disclosed in Gobert supra. 
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Claim Re jections - 35 USC S 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 1 is rejected under 35 U.S.C. §103(a) as being unpatentable over U.S. Patent 
4,696,943 CGobertF). 

Claims 7, 8, 9, 10, 11, 12, 13, 14, IS, 16, 17, 18, 19, 20, and 21 are also rejected under 35 
U.S.C. §103(a) as being unpatentable over U.S. Patent 4,696,943 fGobert T) 

Claims 26, 27, and 28 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
U.S. Patent 4,837,223 ( "Gobert irY 

The fectuai inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
ornonobviousness. 

AdvMm* the "Graham" factors to Claim 1: 

Determining the scope and contents of the prior art 

Claim 1 of the present invention discloses, "A process for preparing (S)-a-ethyl-2-oxo-l- 

pyrrolidineacetamide (levetiracetam) comprising reacting (S)-2-amino-butanamide 

hydrochloride and 4-chlorobutiyl chloride in a solvent selected from the group consisting of 
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acetonitrile and methyl tertbutyl ether, in the presence of a strong base, and recovering the crude 
levetiracetam." [emphasis added]. 

The prior art, U.S. Patent 4,696,943 (Gobert I), discloses a process by which crude 
levetiracetam is produced from the very same reactants as in the present invention. See "Gobert 
T at col. 6, lines 3 - 32, "Example 4." Gobert teaches that a suspension of (S)-2-amino- 
butanamide in CH2CI2, to which anhydrous sodium sulfate [a drying agent] is added, cooling to 
0° C, to which was added KOH and tetrabutylammonium bromide; then the second reactant, 4- 
chlorobutryl chloride, in a solution of CH2G2, was added slowly at 0° C, filtered, evaporated, 
and recrystallized in ethyl acetate to form the desired product, (S)-a-ethyl-2~oxo-l- 
pyrrolidineacetamide (levetiracetam), with MP: 1 17° and 74. 1% yield. U.S. Patent 4,696,943 
col. 6, lines 5 -34. 

Ascertaining the differences between the prior art and the claims at issue 
The present invention uses the inert solvents acetonitrile or methyl t-butyl ether for the 
production of levetiracetam, while the prior art reference uses the inert solvent CHaCfe 
(dichloromethane). Elsewhere in the prior reference, however, this same reaction is said to be 
generally carried out "in an inert solvent, such as benzene, toluene, dichloromethane or 
acetonitrile. 9 * [emphasis added] Q*L at col. 2, lines 63 - 67). In fact, the prior art provides an 
example where levetiracetam is produced from the same two starting reagents using acetonitrile 
as the solvent. SfiS U.S. Patent 4,696,943 at col. 5, lines 24 - 32, "Example 3." [Note: Example 
3 was not cited as a reference under this section because, unlike the present invention, the prior 
art described an intermediate compound, which was isolated, and then "cyclized" into the same 
desired end-product as the present invention. The intermediate, (S>N-[ 1 -aminocarbony 1) 
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propyl]-4-chlorobutanamide, is the same compound as disclosed in Claim 2 of the present 

invention, which is cyclized into the end-product]. 

Another difference is the use of "tetrabutylammonium bromide" is disclosed in the 

process described by the prior art reference. The prior reference discloses that: 

"This cyclization [from the intermediate to the final product] is advantageously 
carried out in the presence of a basic substance as a catalyst. This catalyst is 
preferably. . . tetrabutyl-ammonium bromide when [one of the reactants] is a 
halide." [emphasis added] Id, at col. 2, lines 39 - 44. 

Although the present invention expressly does not employ tetrabutylammonium bromide 
as a "catalyst" in the reaction, the present invention is conducted in the presence of a "basic 
substance" (powdered KOH). The yields of (S)-a-ethyl-2-oxo 1 -pyrrolidineacetamide reported 
in the present invention (70% and 72%) are vary nearly the same as disclosed in the prior art 
(74%). LL at col. 6, line 44. 

Resolving the level of ordinary skill in the pertinent art 

Claim 1 simply recites the process for preparing crude levetiracetam from two reactants, 
(S>2-amino-butanamide hydrochloride and 4-chlorobutryl chloride, in either acetonitrile or 
methyl tertbutyl ether, in the presence of a strong base. The prior art, Gobert. anticipates each of 
the stated limitations of Claim 1 where the "strong base" is KOH, but the "solvent" is CH2CI2 
instead of acetonitrile or methyl tertbutyl ether. The resulting end-products are the same and 
produced in nearly the same yield. It would be obvious to a person skilled in the art that the inert 
solvents, methyl tertbutyl ether or acetonitrile, could be substituted instead of CH2CI2, especially 
where the prior art had disclosed that this reaction is "generally carried out in an inert solvent, 
such as benzene, toluene, dichloromethane or acetonitrile. n [emphasis added] (col. 2, lines 65 - 
67). The skilled artisan would have been motivated to substitute acetonitrile instead of CH2CI2 
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as the solvent for this reaction because the prior art already disclosed it as an option with a 
reasonable expectation of success. 

Based on these factors, Claim 1 of the present invention would have been obvious to one 
of skill in the art over U.S. Patent 4,696,943. 

Applying the "Graham" factors to Claims 7—21: 

Determining the scope and contents of the prior art 

Briefly, Claims 7 and 8 of the present invention add limitations concerning the maximum 
level of impurities in the end-product, levetiracetam, as measured in "% weight" Claims 9, 10, 
16, 17 and 18 of the present invention add limitations concerning recrystallization of the end- 
product, levetiracetam, with various organic solvent(s), to purify the product Claim 11 adds 
limitations on the relative molar concentrations of the strong base (e.g., KOH) and the reactant 
(S)-2-amino-butanamide hydrochloride. Claims 12 and 14 add limitations on reaction 
temperatures. Claims 13, 14, 19, 20 and 21 add limitations for the various drying agents. 

The prior art teaches that the "optical purity' 9 of the end-product (i.e., the proportion of 
(S> and (R>isomers) was verified by "calorimetric determination of the differential enthalpies," 
(col. 3, lines 18 - 21), but does not expressly state the purity of levetiracetam as measured in 
either **% weight of impurities" or **% weight of the (R)-isomer." 

The prior art discloses that the end-product, levetiracetam, is "recrystallized in ethyl 
acetate" in the presence of a powdered diying agent (molecular sieve). (Gobert at col 4, line 2 1 ; 
col. S, lines 17 and 65; and col. 6, line 27). 
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The prior art does not state a specific "molar ratio" between the amount of strong base 
and the amount of reactant (S>2-amino-butanamide hydrochloride, but does provide the amounts 
used of each, measured in grams, from which the ratio could be calculated. 

The prior art discloses temperatures for various steps of the reaction. See, e.g., col. 4, 
lines 8 and 10; col. 5, lines 8, 55, 58, and 61; and col. 6, lines 13, 18, and 23. 

The prior art discloses various drying agents used to produce levetiracetam and to aid in 
recrystallizatioit See, e.g.. col. 5, lines 66 (powdered molecular sieve); col. 6, line 11 
(anhydrous Na^SO^ and line 28 (molecular sieve). 

Ascertaining the differences between the prior art and the claims at issue 

Claims 7 and 8 of the present invention are dependent upon Claim 1, adding the 
limitation on the end-product that it contain "less than about 0.4% by weight of [the (R) 
isomer]," and "less than 0.2% by weight of impurities" respectively. By comparison, the prior 
art, U.S. Patent 4,696,943 (Gobert I), teaches that the "optical purity** of the end-product (i.e., the 
proportion of (S) and (R) isomers) was verified by "calorimetric determination of the differential 
enthalpies," (col. 3, lines 18 - 21), but does not state the purity of levetiracetam as measured in 
either "% weight ofimpurities" or "% weight of the (R) isomer." 

Claims 9, 10 9 16, 17 and 18 are directly or indirectly dependent upon Claim 1, adding an 
additional process step where the end-product, levetiracetam, is purified by recrystallization with 
various organic solvents). By comparison, the prior art discloses that the end-product, 
levetiracetam, is "recrystallized in ethyl acetate" in the presence of a powdered drying agent 
(molecular sieve). (Gobert at col 4, line 21; col. 5, lines 17 and 65; and col. 6, line 27). 
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Claim 11 is dependent upon Claim 1, adding the limitation on the relative molar 
concentrations of the strong base (e.g., KOH) and the reactant (S)-2-amino-butanamide 
hydrochloride. By comparison, the prior art does not state a specific "molar ratio" between the 
amount of strong base and the amount of reactant (S)-2-amino-butanamide hydrochloride, but 
does provide the amounts used of each, measured in grams, from which the ratio could be 
calculated. 

Claims 12 and 14 are directly or indirectly dependent upon Claim 1, adding limitations 
on reaction temperatures. In comparison, the prior art discloses temperatures for various steps of 
the reactioa See, e.g.. col. 4, lines 8 and 10; col. 5, lines 8, 55, 58, and 61; and col 6, lines 13, 
18, and 23. 

Claims 13, 14, 19, 20 and 21 are directly or indirectly dependent upon Claim 1, adding 
limitations for the various drying agents. By means of comparison, the prior ait discloses various 
drying agents used to produce levetiracetam and to aid in recrystallization. See, e.g.- col. 5, lines 
66 (powdered molecular sieve); col. 6, line 1 1 (anhydrous Na2S0 4 ) and line 28 (powdered 
molecular sieve). 

Resolving the level of ordinary skill in the pertinent art 
Based on the prior art, u Gobert I," it would have been obvious to a person of skill in the 
art at the time of the application to prepare the desired product, (S)-a-ethyl-2-oxo- 1 - 
pyrrolidineacetamide (levetiracetam), by controlling those factors which are claimed in Claims 
7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, and 21: that is, to prepare levetiracetam to a 
level of purity to less than a certain "% by weight of impurities" (Claims 7 and 8); to 
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recrystallize the final product to increase its purity (Claims 9, 10, 16, 17 and 18); to use drying 
agents such as molecular sieves or sodium sulfate (Claims 13, 14, 19, 20 and 21). 

Based on these fectors, Claims 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, and 21 of 
the present invention would have been obvious to a skilled artisan over U.S. Patent 4,696,943. 

Applying the "Graham" factors to Claims 26-28: 

Determining the scope and contents of the prior art 
Claim 26 recites, "A pharmaceutical composition comprising the product of claim 25 and 
a pharmaceutical^ acceptable carrier." Claim 27 recites, "A pharmaceutical formulation 
comprising levetiracetam and a pharmaceutical^ acceptable carrier, wherein the formulation 
comprises less than 0.2% by weight of impurities" Claim 28 recites, "The pharmaceutical 
formulation of claim 27, wherein the formulation comprises less than 0.1% by weight of 
impurities." 

The prior art, U.S. Patent 4,837,223, discloses "A pharmaceutical composition 
comprising a pharmaceutical^ effective amount of (S>a-ethyl-2-oxo-l-pyrrolidineacetamide 
and a pharmaceutical^ acceptable sold or liquid diluent or carrier therefor, said composition 
being substantially free of (R>dpha^yl-2^xo-l-pyirolidineacetamide." (col. 10, lines 13 - 
18, "claim P). 

Claims 26 - 28 of the present invention and the prior art both disclose a pharmaceutical 
composition (or "formulation") of the desired (S)-a-ethyl-2oxo-l-pyrrolidineacetamide 
compound and a "pharmaceutical^ acceptable carrier." Sgg U.S. Patent 4,837,223 at col. 9, 
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lines 27-28 and col. 10 at lines 13 - 16 (prior art) and Claims 26 - 28, page 7, lines 3 - 9 of 
amended claims (present invention). 

The prior art discloses that the desired product, (S)-a-ethyl-2-oxo-l -pyrrolidine- 
acetamide, is recrystallized in the organic solvent, ethyl acetate (See. e.g.. col. 5, line 24-26 and 
col. 6, lines 4 - 6), as a method of purifying the product, but does not quantify the level of 
impurities by weight achieved. 

Ascertaining the differences between the prior art and the claims at issue 

Unlike the present invention, claim 1 in the prior art does not quantify precisely what 
"substantially free" [of (R)-alpha-ethy 1-2-oxo- 1 -pyrrolidineacetamide] means, while the present 
invention quantifies the level of "impurities" (Le., the unwanted (R) isomer, or alternatively, 
unwanted chemical impurities) as "less than 0.2% by weight" (Claim 27) and "less than 0. 1% by 
weight" (Claim 28). The present invention defines "purity" by weight in terras of both "optical 
purity" (Specification at page 4, line 9) and "chemical purity" Q± at line 12). In the contort of 
this analysis, it is not certain which of the two meanings for "impurities" is intended in Claims 
27 and 28. 

The "optical purity" of the recrystallized products was measured by different tests: in the 
prior art, by "calorimetric determination of differential enthalpies" (col. 3, lines 21 - 24) and, in 
the present invention, "chiral capillary GC" (Specification at page 10, lines 12 - 13). 
Resolving the level of ordinary skill in the pertinent art 

It would have been obvious to one of skill in the art to prepare "purified" forms of the 
product, (S)-a-ethyl-2-oxo- 1 -pyrrolidineacetamide, where the intended use of the product was as 
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a composition used as a medication for seizures in adults with epilepsy. See Specification at 
page 1, lines 14-15. 

The present invention and the prior art both use recrystallization in an organic solvent 
(such as ethyl acetate) as a method of purifying the crude levetiracetam produced in the initial 
reaction. Compare U S, Patent 4,837,223 at col. 5, line 24-26 and col. 6, lines 4-6 Mth Claims 
9 and 10 of the present invention. 

A person drilled in the art would have been motivated to prepare a compound which was 
both "optically pure" (i.e., free from the unwanted (R)-isomer) as well as "chemically pure" (i.e., 
free from common impurities), because it was known in the art at the time of the application that 
the (S)-isomer of etiracetam [the racemic mixture of levetiracetam and its (R>isomer] had 10 
times higher protective activity against hypoxia and 4 times higher protective activity against 
ischemia than the racemic form. See US. Patent 4,837,223 at col. 1, lines 27 - 35. Therefore, a 
skilled artisan would have a reasonable expectation of success that, by increasing the chemical 
and optical purity of the compound, the effectiveness of the compound would be improved 
without a corresponding increase in the likelihood of adverse effects. 

Given these factors, the recrystallized (S)^pha<thyl-2^xo-l-pyrroUdineacetamide in 
the prior art, which was claimed to be "substantially free" of (R)-alpha-ethyl-2-oxo-l- 
pyrrolidineacetamide (col. 10, line 18), as verified by calorimetric determination of differential 
enthalpies (U.S. Patent 4,837,223 at col. 3, lines 21-24) would have been of the same or similar 
optical purity as was found for the recrystallized product claimed in the present invention, where 
the level of optical impurity was measured by chiral capillary GC (Specification at page 10, lines 
12-13). 
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Based on all of these factors, Claims 26 - 28 of the present invention would have been 
obvious to one of skill in the art over U.S. Patent 4,837,223. 

Claim Rejections - 35 USC S 112 
The following is a quotation of the second paragraph of 35 U.S.C. § 1 12: 

Hie spedficalion shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 8, 27 and 28 are also rejected under 35 U.S.C. §1 12, second paragraph, as being 
vague and indefinite for foiling to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Specifically, Claims 8, 27 and 28 each refer to "less than 0.2% [or 0. 1%] by weight of 
impurities." However, the Specification expressly describes two different types of "impurities": 
namely, "optical purity" (page 4, line 9) and "chemical purity" (page 4, line 12). The 
Specification discloses both types of purity as being measured as "% by weight." The use of the 
word "impurities" in these three claims renders Claims 8, 27 and 28 vague and indefinite. 

The foregoing rejection may be obviated by adding the word "optical" or 
"chemical" (or both) before the word "impurities" in Claims 8, 27 and 2& 

Claims 17, 18 and 19 are also rejected under 35 U.S.C. §112, second paragraph, because 

the claims do not refer to a preceding claim. MPEP §608.01. Specifically: 

Claim 17 recites, "The process of claim 17..."; 
Claim 18 recites, "The process of claim 18..."; and 
Claim 19 recites, "The process of claim 19. 

These rejections may be obviated by amending Claims 17, 18 and 19 to refer to a 

preceding claim, such as "Hie process of claim 16..." "The process of claim 17..." and "The 

process of claim 14...," respectively. 
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Claim Objections 

Claim 3 is objected to for being dependent upon a rejected base claim, but appears to be 
free of the prior art of record if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. See MPEP §608.01(n)(V). 

ANAL YSIS OF CLAIMS 4-6. AND 22 - 24 

Claim 4, which recites, W A process for preparing (S)-a-ethyl-2-oxo-l-pyrrolidine- 
acetamide (levetiracetam) comprising reacting (S>2-amino-butanamide hydrochloride and 4- 
chlorobutryl chloride, in an inert solvent, in the absence of a catalyst, and recovering the crude 
levetiracetam" [emphasis added], appears to be free of the prior art of record because of the 
limitation of "in the absence of a catalyst." Although the process of preparing this particular 
end-product from these two particular reactants is not novel, in itself doing so "in the absence of 
a catalyst" appears to be free of prior art. The closest prior references, the two Gobert patents 
cited above, and the British patent application GB 2 22S 322 A (published May 30, 1990), do not 
disclose a process for making levetiracetam from these particular reactants in the absence of a 
catalyst; therefore, there appears to be no prior art reference which meets all of the limitations of 
Claim 4 or makes them obvious. 

Claims 5 and 6, which are dependent on Claim 4, also appear to be free of the prior art. 
The closest art appears would be the two Gobert patents, for the reasons given for Claim 4, 
above. 

Claims 22, 23 and 24, which are directly or indirectly dependent upon Claim 1, add 
limitations of adding an aci d (or mixture of adds) to adjust the pH of the "completed" reaction 
mixture. The preparation of levetiracetam in the Gobert patents, by contrast, does not appear to 
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include the step adding acid(s) to adjust the pH after the reaction is completed (though Gobert 
does cite an alternative method of preparing levetiracetam where hydrochloric acid is added to 
make the starting material, (±)-ethyl-2-oxo-l-pyrrolidineacetic acid at col. 4, lines 48-50). 
Although the present invention did not disclose a specific purpose for adding a mixture of acids 
to adjust the pH of the completed reaction (see Specification at p. 3, lines 29 - 3 1), there appears 
to be no prior art reference which meets all of the limitations of Clams 22, 23 or 24, or makes 
them obvious over the prior ait. 

Conclusion 

Claims 2 and 25 were rejected under 35 U.S.C. §102(b). 

Claims 1, 7 - 21, and 26 - 28 were rejected under 35 U.S.C. §103(a). 

Claims 8, 17, 18, 19, 27 and 28 were rejected under 35 U.S.C. §1 12, 2 nd paragraph. 

Claim 3 was objected to as being dependent upon a rejected base claim. 

Claims 4 - 6 and 22 - 24 appear to be free of the prior art of record. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony J* Paviglianiti whose telephone number is (571) 272- 
3107. The examiner can normally be reached on Monday-Friday, 8:30 am. - 5:30 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph K. McKane can be reached at (571) 272-0699. The FAX phone number for 
the organization where this application or proceeding is assigned is (571) 273*8300. Please note 
that this is a new central FAX number for official correspondence. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





Supervisory Patent Examiner 
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